Ultraviolet B-radiation dose influences the induction of apoptosis and p53 in human keratinocytes.
p53 is a tumor suppressor gene that has been implicated in a number of important cellular processes, including DNA repair and apoptosis. Genomic damage in human keratinocytes caused by ultraviolet B (UVB) irradiation has been shown to induce both apoptosis and p53 expression. We have previously observed that p53 expression in cultured normal human keratinocytes is predominantly perinuclear; however, exposure of cells to UVB radiation induces a major shift of p53 expression to the nucleus. Using terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick end-labeling, internucleosomal DNA ladders and flow cytometry, we correlated observed changes in p53 expression with the induction of apoptosis at low, intermediate and high doses of UVB radiation. High doses of UVB radiation induced cells to undergo apoptosis, whereas UVB radiation at low doses did not induce apoptosis but appeared to stimulate repair of the DNA damage induced by UVB radiation. Intermediate doses of UVB radiation induced a heterogeneous population of cells to undergo either DNA repair or apoptosis. The level of UVB radiation dose also influenced the induced cellular localization of p53. These observed differences in p53 cellular localization correlated with the induction of DNA repair or apoptosis. In cells undergoing apoptosis, p53 protein was found within the blebs of the degenerating nuclei. Our data give support to increasing evidence that p53 may play a role in both the repair of UV-radiation-induced DNA damage and the induction of apoptosis, and may function as a central control checkpoint in response to UVB-radiation-induced DNA damage.